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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to methods and test kits for the amplification and detection of human immunodefi- 
ciency virus (HIV), In particular, the present invention relates to PGR methods that use multiple primer sets to amplify 
all subtypes of HIV-1, including group K/l and group O isolates, and all subtypes of HIV-2. 

2. Background Information 

Progress has been made In our understanding of acquired immunodeficiency syndrome (AIDS) and its causative 
agent, the human immunodeficiency virus (HIV). Two groups of human immunodeficiency viruses, HIV-1 and HIV-2. 
have been identified. HIV-1 and HIV-2 are genetically related, but are nevertheless distinct. Both HIV-1 and HIV-2 show 
considerable genetic variability among their different isolates. Indeed, ten subtypes of HlV-1 (group M comprising 
subtypes A to 1 and group O comprising subtype O) have been identified. While consensus sequences have been 
generated tor HIV-1 and HIV-2 from published nucleotide sequences of various HIV-1 and HIV-2 isolates, it is impossible 
to find substantial regions of absolute sequence conservation between all isolates of HIV-1 or all isolates of HIV-2. In 
addition to the genelic variability found among HIV isolates, many nucleotide regions ol HIV are as highly conserved 
between HIV and non-related viruses as they are within the HIV-1 and HIV-2 families. These facts, taken together, 
make it extremely difficult to design polymerase chain reaction (PGR) primer and probes that will efficiently detect all 
group M and group O subtypes of HIV-1 and all HIV-2 subtypes without falsely detecting non-related viruses. 

One of the challenges facing those attempting to develop amplification systems that detect all known HIV-1 and 
HIV-2 subtypes is the development of oligonucleotide primer sets which perform adequately when used together under 
a single set of amplification conditions (such as, salt conditions, temperatures, and amplification times). Identifying 
primers and detection probes that are compatible in terms of primer-primer and primer-probe interactions is an even 
greater challenge. Thus, in the case of the amplification and detection of HIV-1 and/or HlV-2, steps maximizing the 
probability of detecting highly divergent subtypes or isolates under less than ideal conditions are still needed. 

SUMMARY OF THE INVENTION 

The present invention overcomes the above-noted problems and provides a needed means of amplifying and 
detecting highly divergent HIV-1 and/or HIV-2 isolates. Thus, it is an object of the present invention to provide methods 
and test kits for the detection of all known HIV-1 subtypes and/or HIV-2 subtypes. 

Various other objects and advantages of the present invention will be apparent from the detailed description of the 
invention. 

In one embodiment, the present invention relates to a method for amplifying HlV-1 nucleic acids. The method 
comprises contacting a sample suspected of containing HI V-1 nucleic acids with four different nucleoside triphosphates, 
a thermostable DNA polymerase, and at least four oligonucleotides, under conditions such that HI V-1 target nucleic 
acid is amplified. The four oligonucleotides are selected from the sets: 

(a) SEQ ID NOS.: 1, 3, 7, and 8; 

(b) SEQ ID NOS.: 1 , 4, 7, and 8; 

(c) SEQ ID NOS.: 2, 3, 7. and 8; and 

(d) SEQ ID NOS.: 2, 4. 7. and 8. 

In another embodiment, the present invention relates to a method for amplifying HIV-2 that comprises contacting 
a sample with four different nucleoside triphosphates, a thermostable DNA polymerase, and at least four oligonucle- 
otides, under conditions such that HIV-2 target nucleic acid Is amplified. The four oligonucleotides are selected from 
the sets: 

(a) SEQ ID NOS.: 11, 12, 14, and 16; 

(b) SEQ ID NOS.: 11, 12, 15, and 16; 

(c) SEQ ID NOS.: 11. 12, 18, and 20; 

(d) SEQ ID NOS.: 11. 12, 19, and 20; 

(e) SEQ ID NOS.: 14, 16. 18, and 20; 

(f) SEQ ID NOS.: 14, 16, 19, and 20; 
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(g) SEQ ID NOS.: 15, 16. 18. and 20; and 

(h) SEQ ID NOS.: 15. 16, 19. and 20. 



in a further embodiment the present invention relates to a method for coamplifying HI V-1 arid HI V-2 target nucleic 
acid'^aCe sTspfclTd Of cont^aining any H.V nuc.^ 

1 and HI V-2 nucleic acids are amplified. 

All publications mentioned herein are hereby incorporated by reference. 

nETAILED DFSCRIPTION Q F THE INVENTION 

sob„p,s o, H,V., and Is an '■^^^^^'^^Z:^;^^'^^^^:^ a, ^ e-io p,^e. 
level between individual isolates. (2) the neea to minirnizB ^ soecificitv (3) the need to specifically detect 

as Side product formation will reduce assay '^"V " Je '^^^^ a probe internal to the am- 

the amfJified products, which idea.^ should ^^^^^^^ patient specimens and 

plification primers and (4) the need to control for overcome these obstacles 

also inefficient recovery of target nucleic acid rom ««"^P^! PJ^^^^^^^^^^ and HIV-2 nucleic acids, 

and arrived al the present invention relating lo the ^^^J^ are compatible with each other 

,n the present invention, primer sets have been ^^'^^°PlfJ°'^'JJZ Zx can detect all sequenced isolates of 
and can, therefore, be combined to form a complex ^°-^;^Pjf '^^^^^^^^^ 

HIV-1 and HIV-2. With the methods of the present confidence. This amplification and 

amplify and detect both HlV-1 and HIV-2 targe nucleic acids ^^^'^ ^^^^^^^^^^ .^,,,,3, p^^uivo control (IPC) that 
detection can bo carried out in a multiplexed ^"^^^^^^^^^^^ and/or detectton. 

signals false negative results due to P^°f ^^T^ nucleic acids. Oligonucleotide primer 

The present invention relates to methods for ^'^P'^^lln^X^ofTtMoW and specifically amplify target nucleic 
sets have been identified Lc.eic'lcids according to the present 

acids from all known isolates ot HlV-1 ano/or niv h x 

ZZ!^^pnr.^r sets are selected 1rom the following oi,gonucleot,des. 



HIV-l 

LTR Region Primers 



GACCAGATCTGAGCCTGGGAGCT (SEQ ID KO. 1) 
CTGCTTAAGCCTCAATAAAGCTTGCCTTGA .SEQ ID NO ) 
GGGTCTGAGGGATCTCTAGTTACCAGAGT (SEQ ID NO. 3) 
TGTTCGGGCGCCACTGCTAGAGA (SEQ ID NO. 4. 



POL Region Primers: 

TCGGGTTTATTACAGGGACAGCAGAGA (SEQ ID NO. 



7) 



CTTGTATTACTACTGCCCCTTCACCTTTCCA (SEQ ID NO. 8, 

suitable for use in the present invention include, but are not l.m.ted to 

(a) SEQ ID NOS.: 1. 3. 7, and 8; 

(b) SEQ ID NOS.: 1. 4, 7. and 8; 

(c) SEQ ID NOS.: 2. 3, 7, and 8; and 

(d) SEQ ID NOS.: 2, 4, 7, and 8. 

Preferred primer sets are: 
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(a) SEQ ID NOS.: 1. 2. 3, 7. and 8 

(b) SEQ ID NOS.: 1. 2. 4. 7, and 8 

(c) SEQ ID NOS.: 2, 3. 4. 7, and 8 

(d) SEQ ID NOS.: 1 . 3. 4. 7, and 8 and 

(e) SEQ ID NOS.; 1. 2. 3. 4. 7, and 8 



10 



of .h!?'^ ^'^'^''^^ P"""®' containing oligonucleotides corresponding to SEQ ID NOS • 2 3 4 7 «nH n a 
oligon^u^Sder'' "'"""^ ^° ''''''' -'-ted from the following 



75 

HIV-2 • • 

ENV Region Primers: 

CCGGGATAGTGCAGCAACAGCAACA (SEQ ID NO. 11) 
2^ CCCAGACGGTCAGTCGCAACA (SEQ ID NO. 12) 

LTR Region Primers; 

GGGAGGTTCTCTCCAGCACTAGCA ISEQ ID NO. 14) 
GAGCCCTGGGAGGTTCTCTCCA (SEQ ID NO. 15) 
GCGACTAGGAGAGATGGGAACACACA (SEQ ID NO. 16) 



25 



30 



35 



POL Region Primers: 

TAGACACAGGGGCTGACGACTCAATAGT (SEQ ID NO. 18) 
CACAGGGGCTGACGACTCAATAGTAGCA (SEQ ID NO. 19) 
GCCAAAAATGTTGATTGGGGTATCTCCTGTCATTA (SEQ ID NO. 20) 

.ncJ" T^^'f .''•^ the present invention. HIV-2 target nucleic acid is amplified by contacting a bioloqical samole 

IZlttr r'"' ^ P^*^^^ ^°^P^'^'"9 least four oligonudeS Ster^^ 

suitable for use in the present invention include but are not limited to, eoi.oes. h^rimer sets 

^0 (a) SEQ ID NOS.: 11. 12. 14. and 16 

(b) SEQ ID NOS.: 11. 12. 15. and 16 

(c) SEQ ID NOS. : 1 1 . 1 2. 1 8, and 20 

(d) SEQ ID NOS.: 11. 12. 19, and 20 

(e) SEQ ID NOS.: 14. 16. 18. and2o' 
^5 (f) SEQ ID NOS.: 14, 16. 19. and 20- 

(g) SEQ ID NOS.: 15, 16. 18. and 20; 

(h) SEQ ID NOS.: 15, 16. 19. and2o! 



so 



55 



th^c!'^*-^''^'^ '^.^^ containing oligonucleotides corresponding to SEQ ID NOS 11 12 14 and 16 Anv nf 

these pruTjer sets can be used to ampltfy nucleic acid from all known HIV2 subtypes ' 

nuci LTdJ^^^^^^^^^^ ^'^^ ^^^*-9ents. such as four different 

present in samplotlu bo 1^!^^^ ^"^^ ^^^^ target nucleic acid 

cleotides correspondfng to SEQ D ^S 2 ^^T^l TT' T.^l'^'^^'l ^^"^'^ ^''^^ ^'^^^^ 

The methods of the present invention utilize. In some cases, more than two primers to amplify target nucleic acid 
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10 



seauences which overlap a common probe region such as a primer set including SEQ ID NOS.: 2 3, and 4^ Th J 
mr.^mi7rs sTrain sensiJly and robustness of the amplification system. This novel feature increases strain sens,t«/ty 
Tthe" ssay rystSm for the combination of primers which each have separate benefits such as greater 

ampimStion eScy and higher sequence homology among isolates, in effect increasing the sens.tivrty and robust- 

ote thTn'rilnd"^^^^^^^ target is amplrfied using primer set(s) of the present invention, the presence or ab- 
toTufrinrpresenUnvention include, but are no, limited to the following oligonucleotides: 



HlV-1 

15 LTR Region Probes: 

CAACAGACGGGCACACACTACT (SEQ ID NO. 5) 
GAACAGATGGGCACACACTGCT (SEQ ID NO. 6) 



20 



25 



30 



35 



40 



45 



SO 
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POL Region Probes: 

AGCTTTGCTGGTCCTTTCCAAAGTGGG (SEQ ID NO. 9) 
AGTTGTGCCGGTCCTTTCCAAATTGGG (SEQ ID NO. 10) 



HlV-2 

EHV Region Probe: _ 

TGGACGTGGTCAAGAGACAACAAGAA (SEQ ID NO. 13) 



LTR Region Probe: 

CCACGCTTGCTTGCTTAAAGACCrC (SEQ ID NO. 17) 

POL Region Probes: 5i» 
CCA;^TAaTAGGCGGAATAGGOGaATTC (SEQ ID NO^ 21 

CACCCCAAAAATAGTAGGTGGGATAGGAGGG (SEQ ID NO. 22) 

preferably. theampl«iedH.VO and H.V-2targets.^^^^^^^^^^ 
9 and 10, With any of the following '° ^^/^Jtect^^^^ known isolates when probing in regions that 

«rP necessary to detect all known isolates with high sensitivity. ^ PCR are quite well 

The general principles and conditions for amplification and da^^^^^^^^^ nucle^^a ^^9^^^^ ^^^^^.^ 

known, the details of which are provided in numerous ^fj^""^^^;,;;^^^^^^^^ by reference. Thus, in view o the 

1^^83,202 (Mullis). and 4.965,188 (Mullis et a^)- a»c.t vj^^ '^ ^oZ' ^'^""'^ ^^'^ "° ' 
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15 



20 



25 



30 



35 



40 



45 



SO 



region i1 desired. It must be long enough to pr me ^'^«/y"i':"'\°' f,''' use contemplated, the concentration and 

from Milligen-Biosearch. Inc.). J^^^^f "'^„Vo ^edtereirbrreference Naturally occurring primers -solated trom 
Dotfloi No 4 965 188 (Geltand et al.), incoqsoratea nerein Hincx^ts^ A set ol at least two primers is 

a plurality of target nucleic acids. substantially complementary to a nucleic acid sequence 

AS used herein, a "probe" is an oligonucleotide which is suds ani y ^ ^^^^,3)^, gcid. 

Of thC target nucleic acd and which is used tor willL apparent lo those sKilled in 

in the present invention, sequence specific primers and^^^^^^^ 

rerteirs^^^^^^^^^^^^^ 

the art th'e primers and/or probes can bo labeled with ^ ^^A^^^^^^^^^^^^ e.ectron^ense reagents, chro- 
gluoose oxidase, peroxidases, uricase. -f^f '^^.f^^^^^^^^^^^^^ 

mogens. fluorogens. phosphorescent thereof, or a hapten. 

erably, the label is biotin or a derivative thereof. «f P*^^^"^^ "J^V^^^^^^ tor PCR, namely a set of primers lor each 

synthesis of extension products proceeds in ^^^^e 5 to 3 direction ^ , ^4 DNA polymerase Klenow 

ferrninated. UsetuI DNA polymerases include for ^''^'^P^^J ^^'^^^^^ Is thermostable mean- 

polymerase. reverse transcriptase and others known '^'^^l^^.^^^^^^^ high temperatures used for 

tration and other conditions known in the art. ^^^hoH in the art including those mentioned in detail in 

^"'Tnumberof themiostable DNA potymerases have been y^^;^^;^;^^^) bo"h incor'^^^^^ herein by reference 
U.S. Patent Nos. 4.965.188 (Gelfand et ) If^^^^J^ bacterial species, such as Thermus aquat- 

Particularly useful polymerases ^re those obtained fr^ ^«^ou^Tn^^^^^ thermostable polymerases are ob- 

icus. Tt^rmus mermopms. Thermus '"l^^^^^^^J ^ luriosus. Tnermotogasp. andthose 

tainedtrom various microbial sources incUiding lf'^^;^'^Zt^^^^^^ polymerases are commercialj^ 

described in WO-A-89/06691 (published July p,, ^om Stratagene, and Vent and Deep-Vent 

available, such as. AmpliTaq®. Tth. and ^'T-^^® *^°2«io knortorVila^ 
from New England Biolabs. A number o '^^^^^^'^^^^Jf^^^^^^^ techniques. 

~A;ofy:°:^^^^^^^^^^^ 
rrmrrm?^^^^^^^ 

nesium chlorides and sulfates are preferred. .^^^^^^ 5. irinhosDhates, such as two or more of dATP. dCTP, 

Also needed for PCR are two or more useful. Preferably, the four common 

dGTF dTTP and dUTR Analogues such as dlTP and 7-deaza-de l K are a 
triphosphates (dATP. dCTP, dGTP and dTTP) are used together. 
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IS 



20 



2S 



30 



35 



40 



4S 



SO 
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The PGR reagents described herein are provided and used in PGR in suitable concentrations to provide amplifi- 
cation o1 the target nucleic acid. The minimal amounts of primers. DNA polymerase, cofactors anddeoxyribbnucleoside- 
5'-trlphosphates needed for amplification and suitable ranges of each are well known in the art. The minimal amount 
of DNA polymerase Is generally at least about 0.5 unlts/100 \x\ of solution, with from about 2 to about 25 units/100 nl 
of solution being preferred, and from about 7 to about 20 units/100 nl of solution being more preferred. Other amounts 
may be useful for given amplification systems. A "unif is defined herein as the amount of enzyme activity required to 
incorporate 10 nmoles of total nucleotides (dNTP's) into an extending nucleic acid chain in 30 minutes at 74''C. The 
minimal amount of each primer used in amplificatbn Is at least about 0.075 jimolar with from about 0.1 to about 2 
umolar being preferred, but other amounts are well known in the art. The cofactor is generally present in an amount 
of from about 2 to about 15 mmolar. The amount of each dNTP is generally from about 0.25 to about 3.5 mmolar. 

The PGR reagents can be supplied individually, or in various combinations, or all in a buffered solution having a 
pH in the range of from about 7 to about 9, using any suitable buffer, many of which are known in the art. 

Other reagents that can be used in PGR include, for example, antibodies specific for the thermostable DNA 
polymerase Antibodies can be used to inhibit the polymerase prior to amplification. Antibodies use ul in he presen 
rnventfon are specific for the thermostable DNA polymerase, inhibit the enzymatic activity of the DNA polymerase a 
emperatu^s below about 50-G. and are deactivated at higher temperatures. Useful antibodies include monoclona 
anTS^^ polyclonal antibodies and antibody fragments. Preferably, the antibody is mono^ 

fn lhe present invention can be prepared using known methods such as those described in Harlow et al.. Antibodies. 

" '1Z:Z::S::^t^^^ -Sbed . U.S. Patent NO. 5.338.671 (Sca.ice e. al.), the contents of 

which S incorporated by reference. Two such monoclonal antibodies are readily ^''ja^^^^^V a sk.,ed artisan 
usino conventional procedures, and starting materials including either of hybndoma eel lines HBJ1 126 or 11127 
deposUed w«Mhe American Type Culture GoI.ection (ATCG) (Rockvi.le. MD). The monoclonal antibody is present in 

using procedures and equipment for detection of the label oligonucleotide probe that is 

the labeled primer has been incorporated can '^^'f P^^f..™^^ or labeled amplified target using suitable 

twin and the iiounylafd amplltiad larg.. ™cleic ac,ds '•',^:^;;^'°^^^~^Z%^ of an oxidanl, 

SrSn^^^^e'a^dlS'SSr^^^^^^^ 

"t :r'n"L'' »h"" ,o ma .am, -aPcu,- ralara ,o .0% o, ,na, Whan uaad In 

'*3oirrE-?asr™^;s::r 

construed as limiting the invention. 
FXAMPLES 
Materials and Methods: 

Recombinant DNA polymerase from Thormus aquaticus was proparod using- known procedures, such as that 
desc^^dTn EP-A-0 482%i4. and had an actMty ""'^^^^ "XZ-- starting materials and pro- 

The primers and probes used in the ♦°"°«'"9 ^x^-^P'^^^l" phosphoramidite 
cedures using an Applied Biosystems Model .380^ three column^^^^^^ 

Chemistry and the ABl molar scale, .'=y'i7^°^°^°^,^"'^'"^^^^^^^^ had the sequences identified 

controlled pore glass supports were obtained from Applied Biosystems. i ne pr m 
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above. They were tunctionalized at the 5' end with two amino tetraelhylene glycol spacers according to U.S. Patent 
4,962,029. followed by a single commercially available DuPont biotin phosphoramidite. The probes were fu net ionali7ed 
at the 3'end with twotetraethylene glycol spacers followed by a single aminodiol linking group according to U.S. Patent 
No, 4. 9 1 4,210. All purifications were carried out using a nucleic acid purification column, Deoxyribonucleottdes (dNTP's) 

5 were obtained from Sigma Chemical Co. 

In some experiments phosphorothioated primers were used. Phosphorothioated primers having phosphorothioate 
linkages in the ultimate and penultimate positions relative to the 3'-hydroxyl group were prepared by H-phosphate 
chemistry according to the method ot U.S. Patent No. 5,003,087, also described n the technical bulletin accompanying 
Cat. No. 40-4036-xx, Glen Research, Sterling, Virginia. 

10 A streptavidin-peroxidase conjugate solution was used that comprised a commercially available (Sigma Chemical 

Co.) conjugate of steptavidin and horseradish peroxidase, casein (0.5%). and merthiolate (0.5%) In a phosphate buff- 
ered saline solution (24 mmolar sodium phosphate and 75 mmolar sodium chloride). 10 mmolar 4'-hydroxyacetanillde 
was added as a conjugate stabilizer. 

The internal positive control (IPC) target was prepared as follows. The IPC sequence was generated as a single- 
ts stranded synthetic target by phosphoramidite oligonucleotide synthesis. It was then amplified with oligonucleotide prim- 
ers containing 5* restriction sites and directionally cloned into the pBIuescript II KS(-) plasmid vector Large scale cul- 
tures ot plasmid-containing E. coli were grown under ampicillin selection as previously described (Sambrook et al., 
Molecular Cloning: A Laboratory Manual. Cold Harbour Press 1989). Plasmid DNA was subsequently purified on Qia- 
gen columns using the appropriate reagents from the vendor and following the vendor's procedure. The resulting pu- 

20 rified plasmid was resuspended in TE buffer (10 mM Tris pH 8.0, 1 mM EDTA pH 8.0) and concentration was determined 
spectrophotometrically (Sambrook et al., 1989). The plasmid was subsequently digested with the restriction enzyme 
Seal to linearize the plasmid while maintaining an intact target sequence. Serial dilutions of all targets were carried out 
in TE buffer with 10 mg/ml sonicated calf thymus DNA (Sigma). 

The leuco dye dispersion contained agarose (0.5%), 4,5-bis(4-dimethylaminophenyl)-2-(4 hydroxy-3-methoxyphe- 

25 nyI)imidazolc Icucodyo (250 ^molar), dicthylonctriamino pcntaacctic acid (1 00 lamolar), 3'-chloro-4'-hydroxyacetanilido 
(5 mmolar), polyvinylpyrrolidone (112 mmolar). and sodium phosphate, monobasic. 1-hydrate (10 mmolar) and hydro- 
gen peroxide (H202) (8.82 mmolar). 

The wash solution (pH 7.4) contained sodium chloride (373 mmolar), (ethylenedtnitrilo)tetraacetic acid disodium 
salt (2.5 mmolar). decyl sodium sulfate (38 mmolar) and ethylcerithio salicylic acid, sodium salt (25^imolar)in sodium 

so phosphate, monobasic 1-hydrate buffer (25 mmolar). 

The polymerase chain reaction mixture (75 ^li) contained tris(hydroxymethyl)aminomethane buffer (10-18 mmolar, 
pH 8), EDTA (0-0.75 mmolar) potassium chloride (50 mmolar). magnesium chloride (4 mmolar). dATP, dCTR dGTP, 
and dTTP (0.3 mM each), the stated primers (0,4 pimolar each unless otherwise noted). Type IV gelatin (100 mg/mL). 
Taq polymerase (16 units/100 |il), and glycerol 19.5%). A fifty fold molar excess (over polymerase) of TP1-12.2 and a 

55 5X excess ot TP4-9.2 were used. 

To form capture reagents, the probes were covalently attached to polymeric particles (1 urn average diameter) 
prepared, using conventional emulsion polymerization techniques, from poly[styrene:CO-3-(e-vinyIbenzylthio)propionlc 
acid] (95:5 to 98:2 weight ratio, 1 \xrr\ average diameter). A suspension of the particles In water was washed with 2- 
(N-morpholino)ethanesulfonic acid buffer (0.1 molar, pH 6), and suspended to about 10% solids. A sample (3.3 ml) of 

40 the washed particles, diluted to 3.33% solids in the buffer (0. 1 molar, was mixed with 1 -(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (2.1 ml of 84 mg/ml water) and the probe (983 (il of 44.44 OD/ml nanopure water). The 
resulting suspension was heated at 50°C In a water bath for about two hours with intermittent mixing and centrif uged. 
The particles were then washed three times with tris (hydroxymethyl)aminomethane buffer (0.01 molar. pH 8) containing 
(ethylenedinitrilo)tetraacetic acid disodium salt (0.0001 molar) and resuspended therein to 4% solids. 

45 Upon dilution to 0.25% solids with buffer, the capture reagents (1-2 \\\) were applied to and dried In defined regions 

of the microporous membranes (LOPRODYNE™ polamide membrane. 1.2 ^m average pore size, from Pall Corp.) in 
the test wells of SURECELL™ disposable test devices (available from Johnson & Johnson Clinical Diagnostics, Inc.), 
which are described in detail in US-A-4948,561 (Hinckley el al). 

Other reagents and materials were obtained either from commercial sources or prepared using readily available 

so starting materials and conventional procedures. 

Experiments: 
Primer Selection: 

55 

Applicants began development of their PCR amplification system for HIV-1 and HIV-2 by Identifying highly con- 
served sequence regions of HlV-1. Primers were designed to conserved regions utilizing the following criteria: (1) 
product lengths could not exceed 200 nucleotides, as smaller products amplify at higher efficiency and are less sensitive 
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to reductions in effective polymerase concentration, anneal/extend time or average size of prepared sample material. 
(2) primer sets must have a functional probe region between them for specific detection of arnplified product. (3) mis- 
matches near the 3' end of the primer would be far less preferable than mismatches near the 5 end and (4) the primers 
would need to pass established criteria for primer development in terms of 3' end stability, length. GC content and 
interactions with other potential primers and probes. 

Initially, the following 11 primers were selected for testing; 

GACCAGATCTGAGCCTGGGAGCT. 23-mer (SEQ ID NO. 1) 
GACCAGATCTGAGCCTGGGAGCTC, 24-n,er (SEQ ID NO. 23) 
CTGCTTAAGCCTCAATAAAGCTTGCCTTGAG, 31-iner (SEQ ID NO. 24) 
CTGCTTAAGCCTCAATAAAGCTTGCCTTGA, 30-mer (SEQ ID NO. 2) 



2e-mer (SEQ ID NO. 25) 



GGTCTGAGGGATCTCTAGTTACCAGAGT 
GGG' 

GGGTCTGAGGGATCTCTAGTTACCAG. 26-mer (SEQ ID NO. 261 
TGTTCGGGCGCCACTGCTAGAGA, 23-mer (SEQ ID NO. 4) 

T 

GTATTACTACTGCCCCTTCACCTTTCCA, 28-mer (SEQ ID NO. 27) 
CTTGTAT 



;TCTGAGGGATCTCTAGTTACCAGAGT, 29-mer (SEQ ID NO. 3) 



rCGGGTTTATTACAGGGACAGCAGAGA, 27-mer (SEQ ID NO'. 7) 

<, 28-1 

TACTACTGCCCCTTCACCTTTCCA. (SEQ ID NO. 8) 



which should be able to complement SEQ ID NO. J- i^.^ ^ ^ per 75 ml reaction by PGR for 40 

These primers were tested by amplifying either 0 or cop.es oi Hiv g w was prepared as 

cycles on the PE9600 Thermocycler .^^^^^^^^^^^^^^ copy'o. a polymerase deficient 

follows. 8E5 cells (Folks T.M., etal. J. Exp. Med. ^^^^f °' If^r™^ goo/^ rp(^| media with 10% fetal bovine 
HIV-genome incorporated into the host chromosome ^^'^ ^'^^^^^^^^^ |ds. Proteinase K digestion followed by 

serum. DNA was prepared from 2.5 x 10^ "''^r ' °L"f ^^^^^^^^^^^^^ was banded over cesium chlorkJe. dia- 

phenoUchloroform extraction and ethanol precipitation _The res^^^^^^ 

fyzed. extracted, precipitated with ethanol and resu^pended " ^O^"^;" described above except that 

Ls calculated by optical ^^"^"V;;"^,^^^";^^^ duSo reactions were run for each of the 16 possible LTR 

3 mg of calf thymus DNA was added per 75 nl ^^^.'^^ ""^^^^^^^^^^^^ jable 1 . The control reactions containing no 
combinations and 2 possible POL <=°";'"^»X, band fo^^S^^^^^^ 23/4 combination with an anneal/exterid 

"'"^ rer;r4^primer s.. Aside trom this side product, essentially 

rvir;:^Vr^uctTre^bse.edateithe— 

The selected primers were further compared in ^^'"^ °' 9^' °^"';;"„,3i„ sEQ ID NOS. 1 or 23. SEQ ID NOS. 
There was little difference in gel band V^'^^^^" primers. Out of the 3 overlapping 

24 and 2 performed equivalently to each other --^^^ ^ J gs lspedally with anneaUextend temperatures of 
reverse primers. SEQ ID NOS. ^ f J'*^^"^^^^^^^ anneal/extend temperatures. SEQ IID NO. 

I^'e^red^ P~^^ - — -'^^ " ' ' ~ 

testing was carried out with SEQ ID NO. 27. 
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Table 1 



Screening of potential HIV-l primer sets 



Primer Combination SEQ ID NOS 



1/25 
1/3 
1/26 
1/4 
23/25 
23/3 
23/26 
23/4 
24/25 
24/3 
24/26 
24/4 
2/25 
2/3 
2/26 
2/4 



7/27 
7/8 



10 copy Product Intensity 


2ero Target 


68°C 


70'»C 




Side Prodi irtc 


•f+ 


+ 


(-) 


++ 


++ 


(-) 


++ 


++ 


(-) 
(-) 


++ 


++ 


++ 


++ 


(-) 


++ 


++ 


(-) 


++ 


++ 


(-) 


++ 


++ 


W 


+ 




(-) 




+ 


\ ) 


++ 


+ 


(-) 


++ 


++ 


(-) 


+ 


w 


(-) 


++ 


+ 


(-) 


++ 


+ 


(-) 


++ 


++ 


(-) 


W- 


(-) 


(-) 


+ 


w- 


(-) 



Gd Band Intensity: -«-+>+>W-f >W>W->(-) 



The next experiment was a co-amplification reaction of the SEO ID NO«? ?/« ,,ri,„», ^ .. 
primer sets individually. This coamplification was carried ^ut in thfole / ^ ®* ^"'^ ^" P"^^'"'® ^"^^ 
plification was carried out usino Johnson i^nhn!o„ Ar ?n P'^^^"^ °' ^n internal positive control (IPC). Am- 

described in U S pj^ent No 5 089 233 Sl ttrn«? w ' ^"^'y^^' ^^^o^^^ed PCR processor 

5.. patent No. 5,089,233. HI V target was amplified for 40 cycles using three different thermal profiles: 

[2! Ts °C TntTT T' II ^"^ anneal/extend for 30 seconds; 

3 Te 'C ZTu T J ^"^ ^ anneal/extend for 30 seconds; and 

(3) 96 C denaturation for 5 seconds and 68 'C anneal/extend for 40 seconds. 

The amplified product was detected as described above 

robust (by increasino the anneal/e^nS .SlT J l ? ^'^^ ^" ^"^'"P* '° "^"^^ amplification more 

copies la' h o, a'nd!pc;rgetfpe?7^^^^^^^ '^^^'^ with 10 

(>trri:resT^^^^^^^^^^^^^ 

SEoTdI^^I r/eT^s feTed'^ealtlZ'''''"' ^"T'^''^-"- ^V««-- (^EQ ID NOS. 1/3 or 2/3 co-amplified with 
the IPC target anJ p"" irH%l:Srvet:f ^ 0 5 2 5 T t^'Vn'''''' ' '''' '° ^^"^ ^''^^^ ^ 
While the system which contained SEQ fo NOS %ltl\^ h "^""""^'^ ^" '^^"^"'^"^ 

at 45 cycles), both systems appealed able to co„°l«?^^^ ^"^^ ^"^"^'^ ^^"""9 amplification (especially 

Of IPC, the SEQ ID NOS. 1/3 co-lCfa^n sv^^^^^^^^^ '"^ ' ' ' °' "'^"^ ^^^S^'- ''^^ P^^-^"''^ 

at 1 copy and 1 out of 4 repIlcateTS o fcS y^^^^^^ °^ T °' * ^ °' ^ 

systems ampWied one or both of the HI V pLucts in 3 iut «,T ^ . ^°-^'"P««catlon 
copies. All control reactions containing no taS^ sJaln^«I 4 rep„cates at 1 copy and 4 out of 4 replicates at 0.5 

Following the same criteria ouZedto^HlUr hX 2 "'"f ^'""""^ 

iinea tor HlV-1. HIV-2 primers were selected for testing. One additional criterion 
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_a w.en designing H,V-2 p.rners was ^^^J^^ — ^ ^"^'"^^ ^'"^^^ 
both HIV-1 and HlV-2. The initial set of HIV-2 primers tested .s listed below. 

S CCGGGATAGTGCAGCAACAGCAACA (SEQ ID NO. U) 

CGGGATAGTGCAGCAACAGCAACAG (SEQ ID NO. 28) 
CCCCAGACGGTCAGTCGCAACA (SEQ ID NO. 29) 
CCCAGACGGTCAGTCGCAACA (SEQ ID NO. 12) 
10 GGGAGGTTCTCTCCAGCACTAGCA (SEQ ID NO. 14) 

CCCTGGGAGGTTCTCTCCAGCA (SEQ ID NO. 30) 
GAGCCCTGGGAGGTTCTCTCCA (SEQ ID NO. 15) 
GCGACTAGGAGAGATGGGAACACACA (SEQ ID NO. 16) 
CTGTTCGGGCGCCAACCTGCTA (SEQ ID NO. 31) 
CTGCACCTCAATTCTCTCTTTGGAAAAGACCAGTA (SEQ ID NO. 32) 
GCACCTCAATTCTCTCTTTGGAAAAGACCAGTA (SEQ ID HO. 33) 
TAGAC^VCAGGGGCTGACGACTCAATAGT (SEQ ID NO. 18) 
CACAGGGGCTGACGACTCAATAGTAGCA (SEQ ID NO. 19) 
GCCAAAAATGTTGATTGGGGTATCTCCTGTCATTA (SEQ ID NO. 20) 
GCCAAAAATGTTGATTGGGGTATCTCCTGTCA (SEQ ID NO. 34) 



15 



20 



25 



30 



35 



40 



45 



■ ^ *-rQ Miw 7 were treated with SDS and proteinase 
relatively poor amplification with either f5° '° ^g/go) all amplify extremely well and very visoe 



SO 



£5 



on a gel 
Probe Selection: 



Probe selection: ^.^.^^^^ .^^^^.^^ ,,g. 
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<;f:oiDNOS 2 and 3 a probe must be fit into a region only 34 nucleotides 

CAACAGACGGGCACACACTACT (SEQ ID NO. 5) 
probe: v,--— 



20 shown below: 

M * the HIV 2 POL system in that 2 

to their subtype-specific HlV-2 prooe. 

CACCCCAAAAATAGTAGGTGGGATAGGAGGG (SEQ 

, . Hon HIV-1 and HIV-2 samples. The detection probes used 
The co-amp.if.cat.on system described above was tested on HIV 
for colorimetric detection were as follows: 



25 



30 



40 



45 



"^-^ ^ci:c:r;;;cicACAc.Ac^ 

aAACAGATGGGCACACACT(5Cr (SEQ ID HO. 6, 
HIV-1 pot P-*»-"_-^^^„^,^,,cGG (SEQ ID HO. 9, 



-AGCTTTGCTG 

SO 
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5 » -AGTTGTGCCGGTCCTTTCCAAATTGGG (SEQ ID NO. 10) 

HIV-2 POL products: 

CCAAAAATAGTAGGGGGAATAGGGGGATTC (SEQ ID NO. 21) 
CACCCCAAAAATAGTAGCTGGGATAGGAGGG (SEO ID NO. 22) 

HIV-2 LTR products; 

CCACGCTTGCTTGCTTAAAGACCTC (SEQ ID NO. 17) 

HIV-2 ENV products: 

TGGACGTGGTCAAGAGACAACAAGAA (SEQ ID NO. 13) 



Five culture amplified HIV-1 isolates were tested including prototypical group M and group O isolates. All the co- 
20 amplification systems tested included the SEQ ID NOS. 7/8 primer set and an internal positive control primer set as 
well as one of tour HIV-1 LTR primer sets: SEQ ID NOS. 1/3. 1/4. 2/3, and 2/4. All Hi V-1 -specific primer sets detected 
all isolates tested. Serial-dilution of the target DNAs demonstrated that the SEQ ID NOS. 2/3 and 2/4 primer sets were 
the most sensitive LTR primer sets. The SEQ ID NO. 2/4 primer set appeared most sensitive for the highly divergent 
group O isolates. 

25 Two different culture-amplified HIV-2 isolates were also tested to assess the pcrlormancc of various HIV-2 pnmer 

sets All reactions included the SEQ ID NOS. 11/12 and the IPC-F1/R1 primer sets and one of 4 LTR- or POL-specific 
H1V.2 primer sets- SEQ ID NOS. 18/20, 19/20. 14/16. and 15/16. All primer sets resulted in amplification of both targets 
at the higher target levels tested. HlV-2 target dilution suggested that the LTR primer sets were the most sensitive. 

Strain sensitivity of various co-amplification systems was further assessed by testing 15 culture^mplified HIV-1 
qroup O isolates 17 frozen patient cell pellets from HI V-l -infected African patients (which should contain a high level 
of sequence heterogeneity) and 1 2 culture-amplified HIV-2 isolates. All 1 5 group O isolates were detected by the SEQ 
ID NO 7/8 primer set and by the LTR primer sets SEQ ID NOS. 1/4. 2/3. and 2/4; however. 3 of the isolates were 
missed by the SEQ ID NO. 1/3 primer set In the case of the LTR system, several of the group O isolates were positive 
with only one of the two LTR probes, the probe which is most homologous to the group O and U isolates and to the 
chimDanzee virus HI VI -CPZgab. These results demonstrate the improvement observed through the use o two detec- 
?on pTobe" target. In the case of the African patient cell pellets described above, all three HIV^I systems 

SEQ ID NOS 2/3 2/4, and 7/8) tested positively: however, the SEQ ID NO. 2/3 system appeared to be the most 
sensitive system in this experiment, while the SEQ ID NO. 7/8 set appeared to be the least sensitive, detecting only 1 
out of 2 replicates at the highest level of target DNA tested. 

one o? the 12 culture-amplified HIV.2 isolates tested negative for all primer sets tested. This samp le was also 
negative 2th the control prime' set used in the lab. suggesting that there may have been no HlV-2 A in the s^^^^^^ 
(i'fs well known that some HIV-2 isolates do not culture well). The other 11 isolates were positive with e ^^^^^^^ 
sel and both LTR primer sets. In contrast, the SEQ ID NOS. 18/20 and 19/20 sets missed 2 out of 11 and 1 out of 11 

While the foregoing invention has been described in some detail for purposes of clarity and ;;n^erstanding. rt w^^^ 
be Clear to one skiUed in the an from a reading of this disclosure that various changes in form and detail can be made 
without departing from the true scope of the invention. 
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Annex tn th e descri pti^» 

SEQUENCE LISTING 

(1) GENERAL INFO.RMATIOW: 

ii) APPLICANT: EACKU5, JOHN W 
ATWOOD, SUSAN K 
CASEY, ANN E 
RASHUSSEN, ERIC B 
CUMMINS, THOMAS J 

(iii) NUMBER OF SEQUENCES: 34 

(iv) CORRESPONDENCE ADDRESS- 

(A) ADDRESSEE: JOHNSON t JOHNSON 

(B) STREET: ONE JOHNSON /jOHNSON PLA7A 
fCJ CITY: NEW BRUNSWICK ''^^ 
(D) STATE: NEW JERSEY 
(E> COUNTRY: USA 
(F) ZIP; 06933 



2S 



30 



3S 



40 



SO 



(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

iC) OPERATING SYSTEM: PC- DOS /MS -DOS 

(O) SO^AKE: Pa.en.ln Rel^fif,!^^, Version «1..S 
(vi) CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER-' 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION' 

(A) NAME: OGDEN, STASIA L 

(B) REGISTRATION NUMBER: 36 228 

(C) REFERENCE/DOCKET NUMBEr': CDS-137/SLO 

(ixj TELECOMMUNICATION INFORMATION- 
(A) TELEPHONE: 908-524-2819 
fB) TELEFAX; 908-524-2808 



(2) INFORMATION FOR SEQ ID N0:1: 

(X) SEQUENCE CHARACTERISTICS- 
<A) LENGTH: 23 base pairs 
'B^ TYPE: nucleic acid 
*CJ STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO;l: 
GACCAGATCT GAGCCTGGGA GOT 

23 

^5 <2) INFORMATION FOR SEQ 10 N0:2: 

(il SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 30 baae pairs 

(B) TYPE: nucleic ecid 
{C) STRANDEDNESS : ainglc 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
CTGCTTAAGC CTCAATAAAG CTTGCCTTGA 
(2) INFORMATION TOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 bist pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 
GGGTCTGAGG GATCTCTAGT TACCAGAGT 
(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base paxrs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
TGTTCGGGCG CCACTGCTAG AGA 
(2) INFORMATION FOR SEQ ID NO: 5: 

(il SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 base pairs 
(Bl TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 
CAACAGACGG GCACACACTA CT 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
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iK) LENGTH: 22 base pair* 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 6: 
GAACAGATGG GCACACACTG CT 22 
(2) INFORMATION FOR SEQ ID NO;7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA I genomic) 



(xi) SEQUENCE DESCRIPTION! SEQ ID NO:7: 
TCGGGTTTAT TACAGGGACA GCAGAGA 2.7 
(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



;xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
CTTGTATTAC TACTGCCCCT TCACCTTTCC A 31 
40 (2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
AGCTTTGCTG GTCCTTTCCA AAGTGGG 27 

(2» INFORMATION FOR SEQ ID NO: 10; 
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(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 base pairs 
IB) TYPE: nucleic acid 

(C) STRAKDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; DNA Igenoitdc) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
AGTTGTGCCG GTCCTTTCCA AATTGGC 
(21 INFORMATION FOB SEQ ID NO: 11: 

(il SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2S base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

(iiJ MOLECULE TYPE: DNA (genondc) 



(Ki) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
CCGGGATAGT GCAGCAACAG CAACA 
(2) INTORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 
(M LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS; single 
(0) TOPOLOGY: linear 

Ui) MOLECULE TYPE: DNA (genomic) 

(^i, SEQUENCE DESCRIPTION: SEQ ID N0:12: 
CCCAGACGGT CAGTCGCAAC A 
(2) INFORMATION FOR SEQ ID NO: 13: 
ii) SEQUENCE CHARACTERISTICS: 
(Al LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 1 nea c 

(ii) MOLECULE TYPE: DNA (genoBiiO 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 
TGGACGTGGT CAAGAGACAA CAAGAA 
(2) INFORMATION FOR SEQ ID NO:U: 
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(i) SEQUENCE CHAJRACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRAHDEDNESS: single 
(Dl TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genorrdc) 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:14: 
GGGAGGTTCT CTCCAGCACT AGCA 
(2) INFORMATIOH FOR SEQ ID NO: 15: 

15 (ij SEQUENCE CHAJV^CTERI STICS : 

(A) LENGTH: 22 base pairs 
IB) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5 
GAGCCCTGGG AGGTTCTCTC CA 
(2) INFORMATION FOR SEQ ID NO: 16: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii} MOLECULE TYPE: DNA C genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1 
GCGACTAGGA GAGATGGGAA CACACA 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 
(CJ STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID HO: 
CCACGCTTGC TTGCTTAAAG ACCTC 
55 (2) INFORMATION FOR SEQ ID NO: 18: 



18 



BNSDOCID: <EP 0887427 A2_L> 



EP 0 887 427 A2 



(i) SEQUENCE characteristics: 

* ,A) length: 28 base p«it. 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

,xi, SEQUENCE DESCRIPTION: SEQI0N0:I8: 
TAGACACAGG GGCTGACGAC TCAATAGT 
t2) INFORMATION fOR SEQ ID NO: 19: 
IS ,i) SEQUENCE CHARACTERISTICS: 

' ' (A) LENGTH: 28 base pairs 
,BI TYPE! nucleic a^ld 
(C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

20 ^. . I „oi,ECULE TYPE: DNA (genomic) 

SEQUENCE description: SEQ 1DN0:19: 
CACAGGGGCT GACGACTCAA TAGTAGCA 
,2, INFORMATION FOR SEQ IDNO:20: 

t TYPE: nucleic acid 
(C STRANDEDHESS: single 
(D) TOPOLOGY: linear 

MOLECULE type: DNA (genomic) 

SEQUENCE description: SEQ ID HO:20: 
OCCAAAAATG TTGATTGGGG TATCTCCTCT CArTA 
,2) IHPORMATIONFORSEQIDNO:21: 

SEQUENCE CHARACTERISTICS: 
<A) LENGTH: 30 base pairs 
B type: nucleic acid 
C STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA <geno«lc) 

(,i, SEQUENCE description: SEQ ID N0:21 
CCAW^TAG TAGGGGOAAT AGGGGGATTC 
,2, INFORMATION FOR SEQII>N0:22: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: aingle 
(Dl TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 22; 
CACCCCAAAA ATAGTAGGTG GGATAOGAGG G 



(2) INFORMATION FX^R SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Ki) SEQUENCE DESCRIPTION: SEQ ID NO:23: 
GACCAGATCT GAGCCTGGGA GCTC 
(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

( B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID HO: 24: 
CTGCTTAAGC CTCAATAAAG CTTGCCTTGA G 
(2) INFORMATION FOR SEQ ID NO:25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS: single 

( D) TOPOLOGY : 1 inea r 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 
GGTCTGAGGG ATCTCTAGTT ACCAGAGT 
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(21 INFOFy^TION TOR SEQ ID NO:26: 

(i) SEOVJEiiCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genonacl 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
GGGTCTGAGG GATCTCTAGT TACCAG 
(2) INFORMATION FOR SEQ ID NO:27: 

U) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

Ui) MOLECULE TYPE: DNA (genotuic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
GTATTACTAC TGCCCCTTCA CCTTTCCA 
(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 
[3) TYPE: nucleic acid 

(C) STRANDEDNESS; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(Xi) SEQUENCE DESCRIPTION: SEQ ID HO:28: 
CGGGATAGTG CAGCAACAGC AACAG 
(2) INFORMATION FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

lii) MOLECULE TYPE: DNA (genomic) 

(Ki) SEQUENCE DESCRIPTION: SEQ ID NO:29: 
CCCCAGACGG TCAGTCGCAA CA 
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(2) INFORMATION FOR StQ ID NO: 30: 

(i) SEQUENCE characteristics: 

(A) LENGTH: 22 base pairs 

(B) TVPE: nucleic acid 
iC) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

txi) SEQUENCE description: SEQ ID NO: 30: 
CCCTGGGAGG TTCTCTCCAG CA 
t2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) length: 22 base pairs 

(B) TYPE: nucleic acid 
20 (CI STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA igenoitvic^ 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
CTCTTCGGGC GCCAACCTGC TA 
(2) INFORMATION FOR SEQ ID NO : 32 : 

in SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE type: DNA igenonvic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 
CTGCACCTCA ATTCTCTCTT TGGAAAAGAC CAGTA 
(2) INFORMATION FOR SEQ ID NO: 33: 

45 (il SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 

BO j.^j MOLECULE TYPE: DNA tgenomic) 

(Ki) SEQUENCE DESCRIPTION: SEQ ID NO:33: 
GCACCTCAAT TCTCTCTTTG GAAAAGACCA GTA 
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(2) INFORMATION FOR SEQ ID NO:34: 

(i) SEQUE^rCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 34: 
GCCAAAAATG TTGATTGGGG TATCTCCTGT CA 32 



Claims 

. .ample suspected ol confining H V-l «,., said HCV-l nucleic ecld ie amplined. 

°"*^rers"«rrr."f.r^^ 



(a) SEQIDNOS.: 1,3,7. and 8; 

(b) SEQ ID NOS.: 1, 4, 7, and 8; 

(c) SEQ ID NOS.: 2. 3. 7, and 8; and 

(d) SEQ ID NOS.: 2. 4, 7, and 8 



(d) SEQ ID NOS.: ii. a, /, anu o. 

. *^ caiH at least lour oligonucleotides are selected 
2. The method according to claim 1 wherein five oligonuc.eot,des ol sa,d at 

from the sets: 



(a) SEQ ID NOS.: 1 , 2. 3. 7, and B; 

(b) SEQ ID NOS.: 1,2. 4, 7, and 8; 

(c) SEQ ID NOS.: 2, 3, 4. 7, and 8; 

(d) SEQ ID NOS.: 1 , 3, 4. 7, and B; and 

(e) SEQ ID NOS : 1,2. 3. 4, 7 and 8. 



3. 
4. 



(e) SEQ lU rguB.. i, ' 

...od .cco,d., ,0 c.„ . w.e,el„ said ..e o,l..ucleo,,dee a,e S.0 ,0 . 3. . . an-. 

^e .e.. acco.10, .0 , .*e,el„ s« oll.nuclecldes o, said a, .as. ,ou, o,l^.leo.«.s a. 

NOS • 1. 2, 3, 4, 7, and 8 

6 A method .or ampli.ying and delecting H.V-1 nucleic acid comprising: 

Mr«;St.uclec,,dcs o, said a, loas, ,ou, ..gooucloo.ldee aco scleced ,^ .h. ee»: 



(a) SEQ ID NOS.: 1,3, 7. and 8; 

(b) SEQ ID NOS.: 1 . 4, 7, and 8; 

(c) SEQ ID NOS.: 2. 3. 7. and 8; and 

(d) SEQ ID NOS.: 2, 4. 7. and 8; 
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CO denaturing said amplified HIV-1 nucleic acid to form single stranded nucleic acids; and 
(iii) detecting the presence or absence of said amplified HIV-1 nucleic acid. 

7. The method according to claim 6 wherein said detection is accomplished using at least two oligonucleotide probes 
selected from the sets: 

(a) SEQIDNOS.:5and 9; 

(b) SEQ ID NOS.: 5 and 10; 

(c) SEQ ID NOS.: 6 and 9; and 

(d) SEQ ID NOS.: 6 and 10. 

8. The method according to claim 6 wherein said detection is accomplished using four oligonucleotide probes corre- 
sponding to SEQ ID NOS.: 5, 6. 9. and 10. 

9. The method according to claim 6 wherein said detection is accomplished using a probe which is labeled or capable 
of being labeled with an enzyme. 

10. A diagnostic kit useful for amplification of HIV-1 nucleic acid, said kit comprising: 

(i) oligonucleotides corresponding to SEQ ID NOS.: 1, 2. 3, 4. 7. and 8; and 

(ii) a thermostable DNA polymerase. 

11. The diagnostic kit according to claim 1 0 which further comprises oligonucleotides corresponding to SEQ ID NOS: 
5. 6, 9 and 10. 

1. A method for amplifying nucleic acids of human — 

whe7ein four oligonucleotides of said at least four oligonucleotides are selected from the sets. 

(a) SEQ ID NOS.: 11. 12, 14. and 16; 

(b) SEQ ID NOS.: 11. 12. 15, and 16; 

(c) SEQ ID NOS.: 11. 12, 18. and 20; 

(d) SEQ ID NOS.: 11. 12, 19. and 20; 

(e) SEQ ID NOS.: 14, 16, 18. and 20; 

(f) SEQ ID NOS.: 14, 16, 1 9. and 20; 

(g) SEQ ID NOS.: 15, 16, 18. and 20; and 

(h) SEQ ID NOS.: 15, 16. 19. and 20. 

13. A composition comprising one or more of the following oligonucleotides: 



<EP 0887427A2_L> 



24 



EP 0 887 427 A2 



GACCAGATCTGAGCCTGGGAGCT (SEQ ID NO. 1} 
CTGCTTAAGCCTCAATAAAGCTTGCCTTGA (SEQ ID NO. 2) 
GGGTCTGAGGGATCTCTAGTTACCAGAGT (SEQ ID NO. 3) 
TGTTCGGGCGCCACTGCTAGAGA (SEQ ID NO. 4) 
dAACAGACGGGCACAClACTACT (SEQ ID NO, 51 
GAACAGATGGGCACACACTGCT (SEQ ID NO. 6) 
TCGGGTTTATTACAGGGACAGCAGAGA (SEQ ID NO. 7) 
CTTGTATTACTA(rrGCCCCTTCAC(mTCCA (SEQ ID NO. 8) 
AGCTTTGCTGGTCCTTTCCAAAGTGGG (SEQ ID NO, 9) 
AGTTGTGCCGGTCCTTTCdAAATTGGG (SEQ ID NO. 10) 

CCGGGATAGTGCAGCAA(1^GCAACA (SEQ ID NO. 11) 

CCCAGACGGTCAGTCGCAACITV (SEQ ID NO. 12) 

TGGACGTGGTCrAAGAGACAACAAGAA (SEQ ID NO. 13) 

GGGAGGTTCTCTCtlAGCACTAGCA (SEQ ID NO. 14) 

GAGCCCTGGGAGGTTCTCTCCA (SEQ ID NO. 15) 

GCGACTAGGACiAGATGGGAACACACA (SEQ ID NO. 16) 

CCACGCTTGCTTGCTTAAAGACCTC (SEQ ID NO. 17) 

TA(SACACAGGGC;CTGACGACTCAATAGT (SEQ ID NO. 18) 

CACAGGGGCTGACGA<rrCAATAGTAGCA (SEQ ID NO. 19) 

GCCAAAAATGTTGATTGGGGTATCTCCTGTCATTA (SEQ ID NO. 20) 

CCAAAAATAGTAGGC^GAATAGGGGGATTC (SEQ ID NO. 21) 

CACCCCAAAAATAGTAGGTGGGATAGGAGGG (SEQ ID NO, 22), 

HIV., o. HIV-2 n«leio acid with lou, i Tand 4, and a, teas, on. prime, pai, 

S,^eJ^^'s£r^ST,'^."r,trir/a^-rrdo, 0 ^ ,.a, HIV, o, H,V.2 

nucleic acid is amplified. 
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